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(54) METHOD AND COMPOSITIONS FOR TREATING THE 
HAIR AND SKIN BASED ON COPOLYMERS CARRYING 
TERTIARY AMINE AND/OR QUATERNARY AMMONIUM 

GROUPS 

(71) We, L*OR£AL» a {oxnt stodc company consthiited under the French 
law, of 14, rue Royale 75, Paris, 8eme^ France, do liexd>y declare tiie invention, for 
which we pray tiut a patent may be granted to us, and die method by which it is to 
be pedormed, to be particularly described in and by the followmg statement: — 
5 The present inv^tion relates to cosmetic compositions based on copolymers con- 

taining tertiaiy arnm^. and/or quatexnaxy ammonium groups9 and to tiieir use for the 
care of die air and sidn. ^ ... 

It was proposed some years ago to use certain copoljrmers containing tertiaiy 
amu» and/or quaternary ammonium groups for the care of the hair and skin. In fact, 

10 it was found tiiat these copolymers had a certain affinity for hair keratin and skin 
and consequendy they made it possible to avoid a certain feeling of dryness and 
rougjmess of the hair and skin. However, these copolymers are incompatible with 
certain cosmetic compositions, and consequendy their use has been considerably 
r e s tr i cted. Furthermore^ the affinity of these copolymers is not sufficiently la s tin g and, 

15 consequently, it is necessary to carry out renewed applications with increasing 
frequency in order to give the skin and hair a natural appearance which is pleasant 
to die eye and to the touch. 

The surprising discovery has now been made, according to the present invention, 
tiiat, by using a different dass of copolymers carrying tertiary amine and/or quaternary 

20 ammonium groups, it is possible, on the one hand, to obtain a wide variety of formu- 

lations without encotmtering the disadvantages found with the previous copolymers, 
and, on the other hand, to obtain a lasting effect, taking into account the higher 
affinity towards hair keratin and skin of the copolymers used according to the 
invention. 

25 The present invention provides a method of treating the skin or hair which 

comprises applying thereto a cosmetic composition suitable for the care of the hair 
and skin, which composition contains, in an appropriate cosmetic carrier, at least one 
copolymer carrying tertiary amine and/or quaternary ammonium groups^ the said 
copolymer corresponding to the following general formula: 
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in which each of Ri» R4 and R,, which aie identical or different, represents an alky! 
radical having from 1 to 12 carbon atoms, each of Ra and B^, which are Identical 
or different, represents a hydrogen atom or a methyl radical, each of R' and R'', 
which are identical or different, represents a hydrogen atom or an alkyl radical 
having from 1 to 4 carbon atoms, 1 is 0 or 1 sudi that if 1 = 0, t = 1 and if 1 = 1^ 
t = 0, n is 0, 1 or 2, p is Q or 1, A represents an anion, preferably a chloride 
or bromine ion, HX is an inorganic or organic add, preferably hydrochloric add, 
h3rdrobromic acid, acetic add or lactic add, and M tepresents a recurring unit of a 
polymerisable imsaturated monomer, x+x' corresponding to 95 — ^5 mol%, it being 
possible for x or to be 0, y corresponding to 5 — 95 mol% and 2 coxxesponding to 
0—60 mol%, (x+x') + y + z being equal to lOO mol%. 

Amongst the unsaturated monomers which can give rise to lise units of die 
fonnula M (Id), there may be mendonedj in particular: 

(i) ti^ vxnyi esters of tiiefonanla: 
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R^_C— O — CH = CH« (H) 

in v^ch Rfl lepxesents an alk^ radical having from 1 to 17 cazbon atoms, 
(n) the vinyl edieis of die foxmola: 



— O — CH = CH» 



(HI) 



20 in which R,. represents an elkyi radical having ficom 1 to 16 caibon atom^ 
(iii) the aciylic or metfaaciylic estets of die fozmnla: 



20 



// 

CE3t =; c— C — O — R, 
R"' 



(IV) 



in which R'" represents either a hydrogen atom or a mediyl radical and R? represents 
a linear or brandied alkyl radical having from 1 to 18 carbon atoms, an alk}^ radical 
25 having from 1 to 3 carbon atoms which is substituted by at least one alkoxy having 
from 1 to 4 caibon atoms, or a radical of the fonnuk: 



25 



— iCH; — CHa< 



.if 



in which r' and r'', which are identical or different, represent an alkyl radical having 
from 1 to 4 caibon atoms, and 
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(hr) liie aciylamides or mediacisdamides of die fozmula: 

O R. 

// /' 
CH, = C — C— N 



CV) 



in which R, and R^, which are identical or different^ represent a hydrogen atom, a 
linear or branched alkyl radical having from 1 to 4 carbon atoms, or a radical 
— (CHa)™ — OH, m being equal to 1, 2 or 3, and R'l represents either a hydrogen 
or a methyl radical. 

According to a first preferred embodiment of the invention, the copolymers can 
be lepiesmted 1^ the following: 



1^ CHX), 
CH, 



I 



C — CHs 



— -(cir,)-c-c 
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in wbidi: Ri, Ra, Ra, R', R", M, HX, 1, p and n are as defined abov^ x cones- 
ponding to 95 — ^5 mol%, y corresponding to 5 — ^95 mol% and z corresponding to 
0-60 mol%. 

According to a second prefened embodiment of the invention^ the copolymers 
can be represented by liie following general formula: 



I 

-+{CH;j)— C 



Xb 




J y 



-(VXI) 



Id 



m \fiiich: Rj, R^, R^, R^, R', R", M, A, 1, t and n are as defined above, x' corres- 
ponding to 95 — ^5 mol%, y corresponding to 5 — 95 mol% and z corresponding to 
0—60 mor/o. 

According to a third preferred embodiment of the invention, the copolymers 
can simultaneously contain units (la) and (lb) in addition to the tmits (Ic) and 
optionally the units (Id). 

The copolymers which can be used according to the invention exhibit the particular 
characteristic of being soluble both in water and in alcohols, especially ethanol and 
isopropanol. 

These copolymers usually have a weight average molecular weight of 2,000 to 
500,000, preferably from 4,000 to 75,000. 

The unhs (la) of the copolymers can be obtained by die cydopolymeiisadon 
of a salified diallylsdkylamine having die following formula: 
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in ^i^ch: Rs, R3 and HX are as defined above^ and the units (lb) of tbe 
copolymers can be obtained by the cydopolymerisattQn of a quaternary ammonium 
salt, and especially of a diallyldiaUg^ammonium ddoxide or bromide having the 
5 following formula: 




(ZX) 



in which: Rty Rss R4» R^ and A have the same meaning as above. 

In fact^ during the polymerisation of these diallyl compounds of the fonnulae 
(Vni) apd (IX) wkith a N-vinyilactam giving rise to units (Ic), either alone or^ 
10 mixed with another monomer, the compounds cycUse to give to tne units (la) and ' 10 
(lb) respectively^ which have either five or six members in the ring. 

Amongst the salified diallylalkylamines of the formula (VIII), there may be 
mentioned, in particular: the hydrochlorides, hydrobromides, acetates and lactates of 
meth^ddiall^amine, ethyldlallyiamine, butyldlallylamine, octyldiallylamine, decyl- 
15 - diall^amine and dodecyldiallyiamine. 15 

Amongst the diallyldialkylammonium chlorides or bromides of the formula (IX), 
there may be mentioned, in particular: dimediyldiallylammonium^ methylethyldiaUyl- 
ammoniiun, methjdbutyidiallyiammonium and methyldodecyldiallylammonium chlorides 
or bromides. 

20 Amongst the N~vinyllactams which give rise to die units of the formula (Ic), 20 

there may be mentioned, in particular, N-vinylpyiiolidone-2, N-vinylpiperidone-2, N- 
vinylcaprolactam, N-vin]^-5-methylpyrrolidone-2 and N-vinyl-33-dinietliylpyrrolidon6- 
2, Preferably N-vinyipyrrolidone-2- is used. 

Amongst the unsaturated monomers which give rise to the units M (Id) capable 

25 of being polymerised widi tbe diallyl monomer and N-vinyllactam, there may be men- 25 
tioned, in particular: 

i) amongst the vinyl esters of the formula (H): vinyl acetate, vixiyi propionate, 
vinyl butyrate, vinyl laurate and vinyl stearate, 

(ii) amongst the vinyl ethers of the formula (HI): methyl vinyl ether, ethyl 
30 vinyl ether, isopropyl vinyl ether, eth34hexyl vinyl ether, dodecyl vinyl ether and 30 
hezadecyl vinyl ether, 

(ill) amongst ^e acrylates and mediacrylates of the formula (IV): mediyi, 
ethyl, propyl, isopropyl^ butyl, isobutyl, t-butyl, 2-meth3^utyi, 3-mediylbutyl, 2-cthyl- 
butyl, amyl, 3-methylhexyl, 3-ethylhexyl, 2-ethylhexyl, 2-methoxyethyl and 2-ethoxy- 
35 ethyl aa^tes and methacrylates, as weU as 2-(N,N-dialkylamino)-ediyl ac^ ^ 
mathacrylates and especially 2-(N,M-dimethylamino)-ethyl and 2-(N,K-diethylanuno)- 
etfayi acrylates and mediaccylates, widdi are optionally quatemised by means of 
dimethyl sulphate, ethyl bromide or any other quateroising agent, and 

(iv) amongst the acrylamides and methacxylamides of the formula (V): aciyl- 
40 amide, metbylacrylamide, N-methylacrylamide, N-terL-but^dacrylamide, N-hydroxy- 40 
methylaciylamide, N - (1,1 - dimethyl - 2 -hydroxy) -ethyl -1 - actylamide and N,N- 
dimethyl, N,N-diediyl-, N,N-dibutyl- and N,N-diisobutyl-acxylamides and -mediyl- 
acrylainides. 

Certain of ttic copolymers vi^ch can be used in the compositions are known and 
45 their preparation is described in U.S. Patent No. 3,862,(^1. 45 
The other copolymers can be obtained in accordance with the same method of 
operation by copolymerisation in emulsion or in solution in water or in an organic 
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liquid such as ethanol, methanol, benzene, toluene or xylene. 

The polymerisation catalysts which are generally used can be conventional, such 
as h3rdrogen peroxide, benzoyl peroxide and azo-bls-isobutyronitrilej but preferably 
t-butyl peroxypivalate or t-butyl h3n^p&rpzide. 
5. The polymerisation reaction can also be initiated by irradiation or by oxidation/ 5 

reduction systems such as the hydrogen peroxide/ferrous diloride or ammonhim per- 
siilphate/ferrous chloride couples. 

The polymerisation is generally carried out at a temperature of 30 to 150^Q 
and preferably 60 to PO^'C 
10 When it Is desired to obtain polymers of the formula VI in which die units la 10 

are in the form of free amines, the polymers obtained in the form of a salt can be 
treated at ambient temperature with a base such as soditim hydroxide. 

The cosmetic compositions whidi contain the copolymers can be in various 
forms. 

IS The cosmetic compositions used in the invention can contain the copolymers of 15 

die formula (I) either as the principal active ingredient or as an additive. 

Furthermore, these compositions generally contain at least one adjuvant usually 
employed in cosmetic compositions. 

The cosmetic compositions can be in the form of, for example, aqueous, alcoholic 
20 or aqueous^coholic solutions (the alcohol bemg especially a lower (Le. of 1 to 6 20 
carbon atoms) alkanol such as ethanol or isopropanol), or in the form of creams, 
gels or emulsions or also in the form of aerosols in which a propellant is present, 
packaged in a container. 

Tlie adjuvants which are generally present in the cosmetic comppsttiQns according 
25 to the invention are, for example, perfumes, colorants, preservatives, stabilisers, soften- 25 
ing agents, emulsifiers, sequestering agents and duckeners as well as sunlight filters. 
The compositions which contain one or more of such adjuvants are novd and form 
another aspect of the present invention. 

It is appropriate to point out that the cosmetic compositions according to the 
30 invention axe either compositions which are ready for use or concentrates which can 30 
be diluted before use. 

The cosmetic compositions according to the invention are not therefore restricted 
to a particular concentration range of the copolymer of the formula (I). 

The concentration of copolymers of tiie formula I in the cosmetic compositions 
35 is generally from 0.01 to 15% by weight, and preferably from 0.1 to 10% by weight. 35 
As indicated previously, the copolymers of die formula (I) exhibit valuable 
cosmetic properties, especially when th^ are applied to the hair. Thus, when they 
are appli«l to the head of hair, either by tiiemselves, or together with other active 
substances in die case of a treatment such as shampooing^ dyeing or wavesetting, they 
40 markedly improve die qualities of the hair and restore, in particular, suppleness and 40 
an attractive sheen. 

Furthermore, they assist the treatment and facilitate the disentangling of wet 
hair. In contrast to the copolymers previously used for this purpose, they do not 
make dry hair heavy and they therefore make it easier to obtain biilky hairstyles. 
45 Furthermore, they make an effective contribution to eliminating the deficiencies of 45 
hair which has been sensitised by chemical treatments or by degradation caused by 
the atmosphere, the sun or by bathing in tiie sea. 

The copolymers used in the compositions are of particular value when they are 
used as pre-treatment agents, especially with an anionic and/or non-ionic shampoo 
50 or before an oxidative colouration which is itself followed by an anionic and/or non- 50 
ionic shampoo. The hair is then particularly easy to comb out and has a very soft 
feel, liiey can also be used as pre-treatment agents in other operations for treating 
the hair, for example in permanent waving operations. 

The cosmetic compositions for the hair can be in the form of, for example^ 
55 aqueous, alcoholic or aqueous^coholic solutions (the alcohol being, for example, 55 
edianol or isopropanol) or in the form of creams, gels or emulsions or also in the 
form of sprays. In this last case, tht compositions are usually packaged in an aerosol 
container in which a propellant sudi as nitrogen, nitrous oxide, carbon dioxide or a 
fluorochlorinated hydrocarbon such as those kaown under the Registered Trade Mark 
60 'Treon'% or mhctures of such propellants, are present. 60 
The adjuvants which are generally present in the cosmetic compositions for the 
hair, accordmg to the invention are, for example, perfumes, colorants, preservatives, 
sequestering ag^ts, thickeners, emulsifiers or hair resins. 

The cosmetic compositions for the hair are therefore, in particular: 
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^ . a) treatment compositions characterised in that they contain, as an active ingre- 
dient, at least one ppljrmer of the formula I in aqueous or aqueous-alcoholic solution. 

The proportion of polymer of the formula (I) is generally from 0.01 to 15% 
by weighty and preferably from 0.1 to 8% by weig^it 

The pH of tiiese lotions is in the region of the neutral point and can vary, for 5 
example, fiom 6 to 8. 

If necessary, the pH can be brought to die desired value by adding either an 
add, such as citric aci<( or a base, in particular an alkanolamine such as monoethanol- 
amine or triethanolamine. 

In order to treat the hair with such a lotion, the said lotion is typically applied 10 
to the wet hair and allowed to act for 3 to 15 minutes and the hair is dien rinsed. 
If desired, the hair can then be set in waves. 

b) shampoos characterised in that ihey contain at least one polymer of the 
formula I and a cationic, non-ionic or anionic detergent. 
15 Suitable cationic detergents are, in particular, long-chain qatemary anunonium 15 

compounds, esters from fatty adds and aminoalcohols, or amine polyethm. 

Suitable non-ionic detergents are, in particular, esters of polyols and of sugars, 
the products resulting from the condensation of ethylene oxide with fatty materials, 
with long-chain alkylphenols, with long-chain mercaptans or with long-chain amides, 
20 and polyethers of polyhydroxylic fatty alcohols. 20 

Suitable anionic detergents are, in particular, the alkali metal salts, the ammo- 
nium salts or the amine or aminoalcohol salts of fatty adds such as oleic acid, ridnokic 
acid and the acids of copra oil or of hydrogenated copra oil, the alkali metal salts, 
the ammonium salts or the aminoalcohol salts of the sulphates of fatty alcohols, in 
25 in particular of — Ci^ and Qe fatty alcohob, the alkali metal salts, the magnesium 25 
salts, the ammonium salts or the aminoalcohol salts of the sulphates of oxyethyleneated 
fatty alcohols, the products resulting from the condensation of fatty adds, for example, 
isothionates, taurine, methyltaurine or sarcosme, alkylb^zenesulphonates, in particular 
tiiose in which the alkyl is C12, alkylaryl-polyether-sulphates and monorfyceride^ 
sulphates. 30 

All these detergents, as well as numerous other detergents, arc well known and 
are described in the literaturs. 

In the form of shampoos, these compositions can also contain various adjuvants 
such as, perfumes, colorants, preservatives, tfaidceners, foam stabilisexs or softening 
35 agents or also one or more cosmetic resins. 35 
In diese shampoos, the concentration of detergent is generally from 5 to 50% 
by wdght and the concentration of copolymer of & formula (I) is generally from 
0.01 to 15%, and preferably 0.1 to 5%, by wdght. 

c) wavesetting lotions, in particular for sensitised hair, characterised in that they 
40 contain at least one polymer of the formula (I) in aqueous, alcoholic or aqueous- 40 
alcoholic solution. 

The concentrarion of copolymer of the formula (I) in these wavesetting lotions 
is generally from 0.1 to 5%, and preferably from 0.2 to 3%, by wdght 

The pH of these wavesetting lotions is generally horn 3 to 9. and Dieferablv 
45 from 4.5 to 7.5. ^ ^ » y j 

d) dyeing compositions for the hair, characterised in tiiat tixey contain at least 
one polymer of the formula (I), a cdorant and a carrier. The carrier preferably 
consists of a cream. 

The concentration of the polymers of die formula (I) in diese dyeing composidons 
50 is gencraUy from 0.5 to 15% by weight, and preferably from OJT to 10% by wdgjit 50 

In the case of an oxidative colouration, the dyeing composition can be paxtagsd 
in two parts, the second part typically bdng hydrogen peroxide. The two parts arc 
mixed at the time of use. 

e) lacquers for the hair, characterised in that they contain an alcol^lic or 

55 aqueous-alcoholic solution of at least one copolymer of the formula (I), which is 55 
optionally associated with another resm, this solution being placed in an aerosol con- 
tainer and mixed with a propellant which is liquefied under pressure. 

An excellent aerosol lacquer can be obtained, for example, by mixing at least one 
copolymer of the formula (I) with an anhydrous aliphatic alcohol sudi as ethanol 

oO or isopropanol and with a propellant or with a mixture of propellants such as those 60 
listed above. 

In these compositions, the concentration of copolymers is generally from 0.5 to 
3% by weight. 

Of course, as for the previous types of composition, it is possible to add various 
65 ingredients, such as colorants or plastidsers, to these lacquers. 65 
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f) pre-treatment compositions which aie, in particular, in the form of aqueous 
or aqueous-alcoholic solutions, optionally in aerosol flasks, or in the form of creams 
or gels, these pre-treatment compositions being intended for application to the hair 
before a shampoo, especially before an anionl cor non-ionic shampoo, before an 
5 oxidative coloration foUowed by an anionic and/or non-ionic shampoo or also before 5 

a permanent-waving treatment. 

In these pre-treatment compositions, the copolymer of the formula (I) forms 
the active ingredient and its concentration is genmlly from 0.1 to 15%, and in 
particular from 0.2 to 8%, by weight. 
10 The pH of these compositions is in the region of the neutral point and is 

generally from 3 to 9 and, in particular, firom 6 to 8. 

lliese pre-treatment compositions can contain various adjuvants such as 
plastidsers, perfumes and colorants. 

According to a variant, the copolymers of the formula (I) are used, in cosmetic 
15 compositions for the hair, in association with other polymers, of anionic or cationic 15 
character. 

According to this embodiment, the polymer of anionic or cationic character is 
generally present in the composition at a concentration of 0.01 to 10%, and preferably 
0.2 to 5%, by weight. 

20 As indicated above, the cosmetic compositions can also be used for treating the 20 

skin. In fact, such compositions make it possible to facilitate hydration of the skin 
and therefore prevent it from drying out. In addition, these compositions make it 
possible to give tht skin an drcellent softoess to the touch. 

Such cosmetic compositions are preferably in the form of creams;, gels, emulsions 
25 or aqueous, alcoholic or aqueous-alcoholic solutions. 25 
The concentration of the copolymer of the formula (I) in these compositions 
for the skin is generally from 0.1 to 15% by weighs, and preferably from 0.2 to 6% 
by weight. 

The adjuvants which are generally present in diese cosmetic composxtions are, 
30 for example, perfumes, colorants, preservatives, thickeners, sequestering agents, emulsi- 30 
fiers and sunlight filters. 

These compositions for the skin constitute especially treatment creams or treat- 
ment lotion for the hands or face, or alternatively anti-simbum creams, tinted creams, 
make-up removal milks, foam-batii liquids or also deodorant compositions. These 
35 compositions can be prepared using conventional methods . 35 

For example, in order to obtain a cream, an aqueous phase containing, in 
solution, the copolymer of the formula (I) and, optioiudly^ odier ingredients or 
adjuvants can be emulsifi^ with an oily phase. 

The oily phase can comprise various compounds such as parafiBn oil, Vasdine 
40 (Registered Trade Mark for liquid petrolatum sweet-ahnond oil, avocado oil, olive 40 
oil, and fatty acid esters such as glyceryl monostearat^ ethyl or isopropyl palmitates, 
and alkyl myristates such as propyl, butyl or cetyl myristates. Fatty alcohols such 
as cetyl alcohols or waxes such as beeswax can also be added. 

The copolymers of the formula (I) can be present in the cosmetic compositions 
45 for the skin either as an additive or as a main active ingredient. 45 

The following Examples further illustrate the present invention; Examples 1 to 
62 illustrate the preparation of the polymers which do not, in themselves, form part 
of the invention. 



EXAMPLES OF THE PREPARATION OF THE COPOLYiVIERS. 

50 EXAMPLE 1. 50 

30 g (0.145 mol) of dimethyldlallylammonium bromide, 100 g of water and a 
solution of 1.2 g of t-butyl hydroperoxide in 70 g (0.524 mol) of N-vinylpyrrolidone-2 
are introduced into a 1 litre round-bottomed flask equipped with a mc^anical stirrer 
and nitrogen inlet. The reaction mixture is heated to 70**C and kept at this tem- 
55 perature for 24 hours, whilst stirring. It is allowed to cool and the solution is then 55 

poured dropwise into 3 litres of acetone. The polymer which has precipitated is filtered 
of! and dried at 40°C under reduced pressure. 
Yield: 70%. 
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■ ^ , EXAMPLE 2. 

« S .(0^25 mol) of N-vinylpyrroIidone-2, 38 g (0.242 mol) of 2-(N^- 
dlmettylaminoj-ediyl mediacaiiate and 37 g (0.179 mol) of dimethyldiaUyiammonium 
bromide we . copolymerised in the presence of 1 g of t-butyl hydroperoxide, in accor- 
5 oance with the metiiod of operation of Example 1. 

After precipitation and drying, the polymer is obtained with a yield of 56%. 
jtomples 3 to 52 aie summarised in Tables I to III which follow. 
These copolymers were prq>ared in accordance with the method of operation of 
Emmple 1, usmg the solvents and precipitation agents or other means of purification 
10 mdicated in the Tables. 

For all these Examples, t-but3i hydroperoxide was used as the catalyst, with the 
exception of Example 24 in which azo-^jis-isobutyronitrile was used. 
The compositions are e^iessed in molar fractions. 
The symbols used in the Tables have the foUowing meanings: 

15 . a : water 

^ : emulsion in water 
a**: cold water 
b : ethyl alcohol 
c : methyl alcohol 

20 d : acetone 20 

e : petroleum ether 
f : aoetonitrile 
g : dialysis 
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1 EXAMPLES 1 


Dimelhyl^ialWl 
ammonium Dromioe 

N-Vmylpyrrolidone-2 

2-(N;^-Dimethylamino)- 
ethyl methacrylate 

2-(Methacryloyloxy)- 
ethyl-l-trimethyl- 

sulphate 
Lauryl methacrylate 
Isopropyl methacrylate 
Butyl methacrylate 
Vinyl acetate 
Vinyl laurate 
Vinyl stearate 
Vinyl butyrate 
Cetyl vinyl ether 
Isopropyl vinyl ether | 
Acrvlamide 
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EXAMPLE 53. 

Preparation of the copolymer of Example 44 in unsalified form. 

10 g of the copolymer prepared in accordance with Example 44 are dissolved in 
100 g of water at ambient temperature whilst stirring. O.IN sodium hydroxide is 
5 added to this solution until the pH of the solution is between 12 and 13. Stirring is 5 
continued for 1 hour and the solution is -dien filtered. The polymer is collected in the 
form a white precipitate; 

Yield: 40%. 

EXA2VIPLES 54 and 55. 
10 In accordance with ^e same method of operation as that described in Example 

53, the polymers of Examples 43 and 45 were also obtained in the unsalified fonn, 10 
with a final yield of . between 35 and 60%. 

EXAMPLES 56 to 62. 
The polymers of Examples 46 to 52 are treated under the same conditions as 
15 those described in Example 53 above; however, the solutions obtained are not filtered 

but are evaporated to dryness under reduced pressure at 50® C The residues are then 15 
taken up with acetone, the solution is filtered and the polymers are isolated after 
evaporation of the acetone. 
Yield: about 30 to 35%. 
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20 COMPOSITION TABLES. 

EXAMPLE A. 

A treatment composition which is intended for application after shampooing Is 
prepared according to the invention by mixing the following ingredients: 

Vaseline oil 15 g 

25 CeQd/stearyl alcohol 2.5 g 25 

Getyl/stearyi alcohol polyoxyethyleneated with 

10 mcds of Xylene oxide 2J g 

Copolymer obtained in accordance with Example 1 1^ g 

Water qj.p. 100 g 

30 The pH of tiiis composition is 4.4. 30 

This composition is applied to the wet hair for a few minutes and the hair is 
then rinsed. Tlie hair thus becomes very easy to comb out and is ^ossy and easy to 
style. 

In this example, the polymer obtained in accordance with Example 1 can be 
35 replaced by the same amount of one of the polymers prepared in accordance with 35 
Examples 4, 5 to 8 and 46 to 52. 

EXAMPLE B. 

A wavesetting lotion is pr^ated according to the invention by mixing tbt following 
ingredients: 

40 Copolymer obtained in accordance widi Example 2 1*5 g 40 

Ethyl alcohol 50 g 

Perfume 0.1 g 

Colorant 0.4 g 

Water q.s.p. 100 g 

45 The pH of this composition is 5. 

After application of this lotion, the hair is easy to comb out and it Is glossy, full 
of life and not charged with static electricity. 
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In this example, the polymer obtained in accordance with Example 2 can advan- 
tageously be replaced by the same amount of one of the polymers prepared in 
acocidance with Examples 9 to 15 and 34 to 42. 

EXAMPLE C 

5 A wavesetdng lotion is prepared according to tbe invention by xnisdng the 5 

following ingredients: 

Copolymer obtained in accordance with Example 3 0.5 g . 

Quaternary polyvinylpyrrolidone copolymer having a 

molecular weight of 100,000 marketed under the jq 
10 Registered Trade Mark "Gafquat 734" by Messrs. 

General Aniline 0.5 g 

Quatemised cellulose sold under the naine "JR 400" 

Messrs. Union Carbide 03 g 

Ethyl alcohol q.s.p. 15 g 

15 Perfume 0.3 g 15 

Colorant 0.2 g . 

Water q.s.p. 100 g 

The pH of this composition is adjusted to 8. 

When applied to bleached hair, this wavesettmg lotion midces the wet hair ve^r 
20 easy to comb out. After drying the hair, an excellait waveset is obtained, the hair 20 
bei^g soft to the touch, glossy and easy to style. 

In this example, die polymer obtained in accoxdanoe with Example 3 can be 
replaced by the same amount of one of the polymers prepared in accordance widi 
Examples 16 to 25, 44 and 45. 

25 EXAMPLE D. . 25 
A brushing lotion is prepared according to the invention by mixmg the following 
ingn^iients: 

Copolymer obtained in accordance with Example 4 0.6 g 

Tximethylce^lammonium bromide 0.2 g 

30 Perfume 0.2 g 30 

Colorant a4 g 

Water q.8.p. 100 g 

The pH of this composition is 6.5. nm. 

This lotion is applied to natural hair dried by the brushing techmque. The 
35 passage of the brush is fodlitated and Ae dry hair is soft, glossy and uncharged with 35 
static electricity. . 

In tins example, the polymer obtained in accordance with Example 4 can be 
replaced by the same amount of one of tiw polymers obtamed in accordance with 
Examples 19 to 21 and 23 to 26. 

40 EXAMPLE E. 

A shampoo is prepared according to tibe invention by nuxing the followmg 4C 
ingredients: 

Sodium lauryl-ether-sulphate (2.2 mols of ethylene oxide) 14 g 

Lauryl diethanolamide ^5 
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Copolymer obtained in accoidance with Eicample 2 1 g 

Pexfiime 0.15 g 

Coloxant 0^ g 

Water q.8.p. 100 g 

5 ThepHof tlusc<m^osidoni8ad)i]stedto7Jbyaddinglacticad 5 

EXAMPLE R 

A piMhampoo composition is piepaxed according to the invention by mmn^ the 
Ingtedients: 
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Copolymer obtained in accordance with T^^-wip^f 6 1 g 

10 Tximethylceiylammonium bromide 1 g 

Propylene glycol q^.p. 100 g 

The pH of this composition is 7^ 

This product is applied before shampooing. After waiting for a few minutes, it 
is rinsed out. The wet hair is easier to comb out. After shampooing and wave-setting, 
15 the hair is full of life and easy to style. j5 

In this example, the polymer obtained in accordance with "Rgflmplf 5 mn be 
replaced by the same amount of one of the polymers obtahied in accordance widi 
Examples 27 to 34 and 53 to 62. 

EXAMPLE G. 

20 ^ hair-treatment cream is prepared according to the invention by Tniying the 20 

following ingredients: 

Getyl-stearyl alcohol oxyethyleneated with 2 mols of 
ethylene oxide, sold under the Reg^lstered Trade 

"BRIJ 72" by Messrs. Atlas 18 g 

25 Polymer obtained in accordance with Example 1 1 g 25 

Water q.s.p. 100 g 

60 to 80 g of this cream are applied to dean, damp hair which has been towel- 
dried, so as to impregnate and cover the whole head of hair. 

After waiting for 15 to 20 niinutes, the cream is rinsed out. The wet hair is 
30 soft and easy to comb out After setdAg the hair in waves, it is easy omib out and 30 
has a silky feeL 

Furthermore, the hair is glossy, full of life and has body and volume. 
In this example, the polymer obtained in accordance with Eirample 1 can be 
replaced by the same amount of one of the polymers prepared in accordance with 
35 Examples 29 to 42. 35 



EXAMPLE H. 

A dyeing carrier in the form of a cream is prepared according to tiie inventicm 
by mixing the following ingredients: 

Cexyi alcohol 18 g 

^ Ammonium lauryl-sulphate (30% of active materials) 12 g 

Oxyethyleneated steaiyl alcohol containing 15 mols of 

ethj^ene oxide 3 g 

Lauryl alcohol 5 g 

Copolymer obtained in accordance with Example 2 .3 g 



40 



15 IfiOZATO ' "^^ 

22^B strength ammonia solution 12 ml 

Dyestuff m-diaminoanisole sulphate 0.048 g 

Resordnol 0.420 g 

m-Aminophenol base ' 0.150 g 

5 Nitro-para-phenylenediaxnine 0.085 g 5 

Paia-tolylenediamine 0.004 g 

Ethylenediaminetetraaoetic add 1 g 

Sodium dlsulphite d = L3 1.2 g 

Water q.s.p. 100 g 

10 30 g of this formulation are mixed with 45 g of hydrogen peroxide of 20 volumes 

strength. A thick smooth cream is obtained which is plei^ant to apply and adheres . 
well to tiie hair. 

This cream is applied to the hair using a paint brush andj after waiting for 30 
minutes, is then rinsed out. 
15 The hair is easy to comb out and has a silky feel. 15 

On 100% white hair^ a blond shade is obtained. 

In this exan^Ie, the polymer obtained in accordance wxdi Example 2 can be 
replaced by the same amount of one of the polymers prepared in accordance with 
Examples 35, 42 and 53 to 62. 

20 EXAMPLE I. .20 

A stmcturing lotion is prepared according to &e invention by mixing the following 
ingredients at the time of use. 

Dlmethylolethylenethiouxea 1.6 g 

Copolymer obtained in accordance with Example 1 1.2 g 

25 Hydrochloric acid q.s.p. p.H. = 2.7 25 

Water q.s.p. 100 ml 

This lotion is applied to hair which has been washed and towel-dried, before 
setting it in waves. 

After wavesetting, the hair is glossy and full of life, it has body and volume and 
30 it is silky and easier to comb out. 30 

In this examole, the copolymer obtained in accordance with Example 1 can advan- 
tageously be replaced by 0.5 g of the copolymer obtained in accordance widi Example 
2, an excellent result is also obtained. 

EXAMPLE K. 

35 An aerosol lacquer is prepared according to the invention by mixhig the following 

ingredients: 

Copolymer obtained in accordance with l^cample 28 6.5 g 

Perfume 0-2 g 

Edianol q.s.p. 100 g 

40 25 g of this composition are packaged in an aerosol container together with 45 g 40 

of trichlorofluoromethane and 30 g of dichlorodifiuoromethane. 

A film of excellent quality is thus formed after spraying. The hair is glossy and 
soft to the touch. 

In this example, the polymer obtained in accordance with Example 28 can be 
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replaced by the same amount of one of the polymers obtained in accordance with 
Examples 22, 29, 30, 53 to 55 and 60. 

EXAMPLE L. 

An aerosol lacquer is prepared according to the invention by mixing the following 
5 ingredients: 5 

Polymer obtained in accordance widi Example 30 5 g 

Perfume 0.07 g 

Ethanol q.8.p. 100 g 

93 g of this solution are packaged in an aerosol container together widi a sufficient 
IQ amount of carbon dioxide to bring the internal pressure to 8 bars. 10 
As in the preceding example, an excellent lacquering of the hair is obtained 
by spraying. 

The polymer obtained in accordance with Example 30 can advantageously be 
replaced by the same amount of one of the polymers prq>ared in accordance with 
15 Examples 22, 29 and 53. .15 

EXAMPLE M. 

A shampoo is prqyared according to the invention by mixing the following 
ingredients: 

Polymer obtained in accordance with Example 52 0.6 g 

20 Acrylamide polymer sold by Messrs. AT. T.Tim COLLOEDS 20 

mider die RegisteredTrade Mark VERSICQL E— 5 and 
neutralised widi sodium hydroxide 0.3 g 

Compound of die formula: 

Q,«i. — CH ^ CH» — O -(-CH, _ CH — O ) — H 10 g 

OH Ah 
25 Hydrochloric acid q.s.p. pH = 8.8 25 

Water q.8.p. 100 g 

EXAMPLE N. 

A shampoo is prepared according to the mvention by mixing the following 
mgredients: 

30 Polymer obtamed in accordance with BsampU 1 0.6 g 30 

Butyl monoester of the methyl vinyl ether/maleic anhydride 

copolymer sold by GAP under the Registezed Trade Marie 

GANTREZ ES — ^25 and neutralised widi sodium hydroxide 0.4 g 

— CM — CH, — O-f^ — CH — CH, — O-Ks H— 15 g 

OH OH 
35 Hydroddoric add q.8.p. pH = 6 35 

Water q.8.p. 100 g 

EXAMPLE O. 

A shampoo is prepared according to the invention by mmng the following 
ingredients: 
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Pol3^er obtained in accordance with Example 1. 



0.7 g 



Vinyl acetate/crotonic add/vinyl neodecanoate polymer 
sold by Messrs. NATIONAL STARCH under the name 
"Resin 28 29 30" neutralised with sodium hydroxide 

Compound of the formula: 

ds-n-f-OCHa — CHa-HoO — CH^ — COOH 
Sodium hydimdde q.s.p. pH = 9J1 
Water q.8.p. 



0.35 g 



10 g 



100 g 



WHAT WE CLAIM IS:— 

1. A method for treating the skin or hair which comprises applying thereto a 
cosmetic composition which contains, in an appropriate cosmetic carrier^ at least one 
copolymer corresponding to the following general formula: 
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15 



20 



C-CH^ 



J. 



5.© 



(CHj)^— iC C-CHj; 



^—C c-a 



Za 



Zb 



Ic 



— « 



Id 



in whidi: eadi of Ri, R« and R., which axe identical or different, represents an aUgrl 
radical having from 1 to 12 carbon anims, each of Ra and Ra, which are ide nti c al 
or different, represents a hydrogen atom or a mediyl radical, each of R' and R", 
which are identical or different, represents a hydrogen atom or an alkji radical having 
from 1 to 4 carbon atoms, 1 = 0 and t = 1 or 1 = 1 and t = 0 , nis 0, 1 or 2, p 
is 0 or 1, A represents an anion, HX is an inorganic or organic add and M represents 
a unit of a polymerisable unsaturated monomer, x ^-x' corresponding to 95 — ^5 niol%, 
it being possible for x + x' to be 0, y corresponding to 5 — ^95 mol% and z cones- 
ponding to 0—60 mol7o» (x + x") +y + 2 being equal to 100 mol%. 

2. A method according to claim 1) in which the copolymer corresponds to die 
following general formula: 



15 



20 



25 



f^2 



C — CHs 



"3 -I 



Za 



-CH^— CM- 



Zc 



za 



(VI) 



2S 



30 



in which: Rj, Ra, R3, R', R", M, HX, 1, ^, p and n are as defined in claim 1, x 
corresponding to 95 — 5 mol%, y corresponding to 5 — 95 mol% and z corresponding 
to 0 — 60 mor/o. 

3. A method according to daim 1 in which the copolymer corresponds to the 
following general formula: 
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(CH 



c- 



L ^2 



Xb 




-J y 



Id 



(VII) 



in which: R2, R,, R^, R,, R', R", M, A, 1, t and n arc defined in daim 1, x' cones- 
ponding to 95 — ^5 mol%, y coxxesponding to 5.95 niol% and z corresponding to 
0.60 mol%. 

^ 4. A method according to any one of claims 1 to 3, in v^ch the units M are 
derived from an unsaturated monomer which is: 
(i) a vinyl ester of the formula: 
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Ra — C — O — CH = CHi (n) 

in which Rj represents an alkyl radical having from 1 to 7 carbon atoms, 

(ii) a vinyl ether of the formula: 

Rs — O — CH = C^ (m) 

in which Rq represents an alkyl radical having from 1 to 16 carbon atoms, 

(iii) an acrylic or methacrylic ester of the formula: 
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CH. — C— C — O — Rr 
I 

R'" 



(IV) 



in which: R''' represents either a hydrogen atom or a mediyl radical and R7 repre- 
sents a linear or branched aXkyi radical having from 1 to 18 carbon atoms, an alkyl 
radical which has from 1 to 3 carbon atoms and is substituted by at least one alkozy 
having from 1 to 4 carbon atoms, or a radical of die formula: 



15 



— CHfl — CH, - 



\ 



20 



25 



in which each of r' and which are identical or different represents an alkyl radical 
having from 1 to 4 carbon atoms, or 

(iv) an acrylamide or methylamide of t he formula: 



O R, 

^ y 

CHa = C — C — N 



(V) 



in which each of R« and R^,, which are identical or different represents a hydrogen 
atom or a linear or branched alkyl radical having from 1 to 4 carbon atoms, or a 
radical — (CHa)^ — OH, m being equal to 1, 2 or 3, and R'l represents either a 
hydrogen atom or a methyl radicaL 

5. A method according to any one of daims 1 to 4, in which the units M are derived 
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from at least one of vinyl acetate, vinyl propionate, vinyl butyrate, vinyl laurate or 
vinyl stearate. ^ . . • # 

6. A method according to any one of claims 1 to 4j in which tlie umts M^are 
derived from at least one methyl vinyl ether, ethyl vinyl ether, isopropyl vinyl 
5 ether, ethylhezyl, vin^ ether, dodecyl vinyl etiier or hexadecyl vinyl ether. 5 

7- A method according to any one of claims 1 to 4, in which the units M are 
derived from at least one of methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 
2-methyIbur^, 3-methylbutyl, 2-ethylbutyl, amyl, 3-metiiylhexyl, 3-ethylhexyl, 2- 
ethylhexyU 2-methoxyethyl or 2-ethoxyethyl acrylate or me&acrylate^ or 2-(N,N- 
10 dimethyIamino}-ethyl or.2-(N,N-diediylamino)-ethyl acrylate or methacxylate, option- 
ally quatemised witii dimediyl sulphate or ethyl bromide. 

8. A method according to any one of claims 1 to 4, in which the units M 
are derived from at least one of acrylamide, methacrylamide, N-metiiylacrylamide, 
N-tert-butylacrylamide, N-hydroxymethylacrylamide, N-(l,l-dimethyi-2-hydroxy)- 

15 ethyi-l-acrylamide or N,N-dimethyl-, N,N-diediyl-, N,N-di-N-butyl. or N,N- 15 
diisobutyl-acrylamide or -methacrylamide. 

9. A method according to any one of the preceding claims in which A represents 
a diloride or bromine ion. , 

10. A method according to any one of tiie preceding cl a im s m which HX 
20 represents hydrochloric, hydrobromic acetic or lactic acid. 

11. A method according to any one of the preceding daims, m which the 
copolymer has a weight average molecular weight of 2,000 to 500,000. 

12. A method according to daim 11 in which die copolymer has a wei^t 
average molecular weight of 4,000 to 75,000. . ^ . 

13. A method according to any one of the precedmg dauns, m which the « 
copolymer is present in the composition at a concentration of 0.01 to 15% by 
weight. . • ^ 

14. A method according to daim 13 in which the copolymer is present in me 

-rt composition at a concentration of 0.1 to 10% by weight. ^ ^. . . ^ 

^ 15. A method according to any one of the preceding daims, m which the ou 

cosmetic carrier is such that tiie composition is in the form of an aqueous^ alcoholic 

or aqueous-alcoholic solution, a cream, a gd or an e m uls ion. 

16. A method according to any one of the preceding daims in whidi the com- . 
position is in the form of an aqueous or aqueous-alcoholic solution of a low^ alkanol, 

35 the composition having a pH of 6 to 8 and constituting a treatment cQmposition.^ ^ 

17. A method according to any one of daims 1 to 16 in whidi the con4)08ition 
contains a cationip, non-ionic or anionic detergent and constitutes a shanqKXi. 

18. A method according to daim 17, m which tiie detergent is present in the 

^ composition at a concentration of 5 to 50% by wd^t. - - Ai\ 

^ 19. A method according to any one of daims 1 to 15, in which the composition w 

is in the form of an aqueous, alcoholic or aqueous-alcoholic solution of a lower 
alkanoU the copolymer concentration being from 0.1 to 5% by weight and the com- 
position constituting a wavesetting lotion. . , , 

20. A method accoidmg to any one of dauns 1 to 15, in which die composition 
is in the form of a cream containing a dyestuff, die composition constituting a dyemg 
composition. . , . • ^ . • 

21. A method according to any one of claims 1 to 15, m which the composition 
is in the form of aqueous-alcohilic solution contaim'ng a propellant which is liquefied 

50 under pressure, the composition being padcaged in an aerosol container and con- 
stituting an aerosol lacquer. , . , , ^, _ 

22. A method according to any one of the precedmg daims m which the com- 
position contains another polymer of anionic or cationic character, at a concentration 
of 0.1 to 10% by wdght. ^ , 

55 23. A method according to daim 22, in which the said other polymer is present 

in the composition at a concentration of 0.02 to 5% by weight. 

24. A method according to any one of claims 1 to 15, in which the composition 
is in the form of an aqueous, alcoholic or aqueous-alcoholic solution, a cream, a ^ 
or an emulsion, the copolymer concentration being from 4.2 to 6% by weigjit, the 

60 composition constituting a treatment composition for the skin. fii 

25. A method according to any one of the preceding claims in which the com- 
position contains at least one of a perfume, colorant preservative, thickener, stabihser, 
softening agent, sequestering agent, emulsifier or sunlight mtw:. 

26. A method accordmg to daim 1 substanually as herembefore described. 
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27. A method according to daim 1 substantially as described in any one of 
Examples A to Q. 

28. A composition suitable for application to the skin or hair which comprises, 
in an appropriate cosmetic carrier, at least one copolymer as defined in any one of 

5 daims 1 to 12 and at least one of a perfume, colorant, preservative, tfaidcener, 5 
stabiliser, softening a^t, sequestering agent, emulsifier or sunlight filter. 

29. A composition according to ckim 28 whidi has a feature as <i^fitied in 
daims 13 or daim 14. 

30. A composition according to daim 28 substantially as hereinbefore described. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14 South Square, Gray's Inn, London, WCIR 5EU, 
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